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Abstract of JP20042531 10 
PROBLEM TO BE SOLVED: To provide a 
magnetic disk and its manufacturing method that 
can operate stably without troubles at a super 
small floating height of 12 nm or smaller and has 
a highly adhesive lubricating layer, capable of 
suppressing its migration even at a high-speed 
rotation of 5,400 rpm or higher. 
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mmmmm:^K -^^ ( i ) 
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N-CH2CF2(OCF2CF2)p(OCF2)qOCF2CH2-N • • • ( I ) 

HOCH2CH2'' ^CHjCHaOH 
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Mtmr^mtK -m.-^ (i) 

[^11:2] 
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N-CH2CF2(OCF2CF2)p(OCF2)qOCF2CH2-N •• (I) 
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mi^m-^K it^^ (A) bit^m (b) t^mmitz : S'^v^ts : 2 (Otil-^-e-^tfW^ 

2^;l:{i3l^ie«<7)a^7^^yj.i;/o 

5 ] 

it-^m (A) <7)M¥:^^^^* (Mw) /6>'2 0 0 0 ~ 7 0 0 OT-^ V) . :;^^oM»^:^^^ 

* (Mw) (Mn) JtT^? tL-g>^d^a:^3^ti[jt)6n . 1 j':J.T-e^^w^:g 
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\\.^m (B) coS*¥*>)^^a (Mw) 2000-7000 -C2fei9^ :^^oMl:¥±^^^ 
fi (Mw) /^¥:^^^^ft (Mn) Jt-C^ $ tL-5>^^-»:$3-tJcJ^>i'n . 2 iy.T-e^:i>m^]® 

LUL (D-KT^n-K) 1 L 6 <7)V^Ttt^^ 1 ]g 
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a^r-f >^i^^aii*3V>T{i. 'IfjhBtlCtiffiE^T'V J^:J'ffi(Ot*lJlMlI^tt ibtL 
(CSS^i^) K^^gg4?-&-C^§, *aK,S|j{^^tz (i^^^ 

tt^^T'cie^S^fflcTjT-^ >!.^'|g^®-C|S^S^^^f'^d ^ CSS (Contact Start and 
Stop) ^^^«M^tT.T^;to iisl-Tl&<^^t::ti> l5^W*ffi^il^:5^^ C S S ^i*t::«S^^ 
•^^ K=^M^-^;t^^t^. C S Slli^T-«)^fli^I^-^'&^^^^^?^ir^ i¥ih$-i^^o ^:<7)C 
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t<D^mmm-^^i^^'^^^'^=^f-^^-^ «^Jx.tf> HOC Ha -CFz O-CCz F, 
0) -CCF2 0), -CH^ 0H<7)mit^'bo/^•-7;^:t^T;^^;^'K'J j:--7-;K7)i^1 

[0 0 0 4 ] 

ItlBC S S ^^icftfe o T L U L (Load Unload) :^^<7)^gJ^7=V ;^ ^' ^m>{)^'^A 
k<7)i!)#{iLU Ll&'f^<tii?m;i>o LUL:^^{iC S S:^^t^Jt^T> m^-r^ :^-^M±. 
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[^mm^ Lx^ t-r^ mm] 
[001 1 ] 

-( 7.7^^ i^'ya yk-^-^f^^B^^ ^^^^^"^^ - Mx.ff5 4 0 0 r p mi^±<7);tj$Iil^ 
J: ^/-e<^i^it:^fe^ # L u L KU'M^j:mf(.r ^ x^^x x/^<r>U7&:^m'kmm-r 
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^^»3{)Vh ^<^£^<D x-mm±i!}^m t ^ umm t <D^m^f}H&r u > <^m*, mkij^o 
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# , « jfi^A $tLT^;fcNPAB {nj£) (negative pressure ai r bear 

ing surface slider) ^m^^m^^y Kti> m^^y KTB^^i^^-T ^ 5^ v^^J± i i) 

[0015] 

i5#, MU'mmmt\^w-M.t \^xm^^ y vKum^^x^^:bm^mxn^'^^^%^ 

(MR, GMR, TMR^i^-^) (i> ti^-f < , St^. a^^fitJL^iMW^* 

KcTjv-ji' Kg^liJiffiB s (lafPam?^^) F e N i ^ 

i: f9 ^^t^ miEJif HBB 6 2 - 6 6 4 1 7 •^<Z:fRia«<7)Prt3^J(iit«t'f4>5)Hfi: < , L 
[0 0 16] 

^^m^h^is Mil, lul:^^5&^ ittt,it#^atjs l-cv^2> it 'b^imtT^sio lu 

^m^^W-^^i:'^^^£^^^tm\'^tzo C S S>:fo^(Dm^K^oX\t. ^%^y VKiiim 
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HOCH2-CF2O- (CF2CF20)a(CF20)b-CH20H (11) 

HOCH2-CF2O- (CF2CF20)a(CF20)b-CF2-CH20H ( III ) 
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±IB (1) 'Srv^t (4) M<7^^^'ffi-A^lMKmWi.<^m^y^-(:^i>> 

(6) ^k-^!^ (B) (DS.M^^^'f-S: (Mw) 5&«2 0 0 0 ~ 7 0 0 0 *3 ^ :d^oMfi¥ 

(Mw) /tSc^J^^^i (M n ) Jt-C^ ? ^^l::9-tJ:)S*M . 2i4i.T-C*2> 
±IE (1) '^^/^L (5) M<^^^t'^-^^lMi^tiWL'7ym^r^:^^. 

(7) LUL (n-KT>o-K) :&^ffi«5^-7'^ ;^ ^' -e^:S)±|E (1) '5rV^L (6) ]g 

(8) mmummn:/^^'^cvDmi^^^^m^f^tiRm^umm-^^^±u (d 'S: 

(9) mfB^^1it®*^MfB^^M®S®«r^3Ri-*ifl'^ (SffifeS^/?) fi 0. 8 5 ~ 1 "C^) 

;g)±fs (1) '^v^L (8) m<r)^^'rfi-j!)^iW'mm<7:>m^r^ 7.^^ . idxi^ 

S^ig:&ffiT-^oT, Hiri£?^1^s^. — (I) 

[0 0 2 4 ] 

[<b8] 

HOCH2CH2 \ / CH2CH20H 

N-CH2CF2(OCF2CF2)p(OCF2)qOCF2CH2-N (I) 
HOCH2CH2 ^ ^ CH2CH2OH 

[0 0 2 5 ] 

(11) -fk^l^ (B) :«»^ -B.^ (II) . (Ill) > (IV) isit^' (VII) 
[0 0 2 6 ] 
['ft 9] 

HOCH2-CF2O- (CF2CF20)a(CF20)b-CH20H ( II ) 

HOCH2-CF2O- (CF2CF20)a(CF2O)b-CF2-CH20H (III) 

HOCH2CH-CH20CH2-CF20-(CF2CF20)a(CF20)5- CF2- CH2OCH2CHCH2OH 
OH OH 

•• (IV) 

HO-(CH2CH2-0)„,-CH2-CF2-(OC2F4)a{OCF2)B-0-CF2-CH2-(0-CH2CH2)n-OH 

•• (VII) 



[0 0 2 7 ] 
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(12) m'^m^. it^m (a) ^^t^mmnt. it^m (b) ^^h'mmnt^. 

m (A) tit^m (B) <0MSJt5&« 2 : 8'5rv^L8 : 2 (?)ifl-^i::'SrS J: -9 icii-^LT^ 

mi-;i>±l5 (1 0) t T^cti (1 1) m^%^m,(r>m%-r^ 

(13) -fb^t) (A) ^-^trpjf^Ji: LT. (Mw) 2000-70 0 

o-eab"?, 55^oi»^J^^^« (Mw) /?g:¥:^^^S (Mn) JtT^? 55-^*^1$: 
l\>iy<7^it^m (A) ^-^tpp^5SiJ^fflv>&±fB (10) . (11) ittz\t (1 

(14) ^k-^!^ (B) 'Sr^tf^Sit^fiJi: bT> (Mw) 2000-700 
o-e*»)^ :&^oMfi¥^^^* (Mw) /^^i^^'^^* (Mn) Jt-e^ $ tL^^a-^S^Q-ffc 
m^l. 2&.'r<r)it^m (B) =&-^tf"?l^^J=S:fflv^^±fe (lO) jStv^L (13) ]^C75V^ 

(15) m^r^7.i^t^h\5'Lio^m-r^^^±%z do) '&v^l (i 4) :g<^v»-f *t;&^ 1 

[0 0 2 8 ] 

[0 0 2 9 ] 

[0 0 3 0 1 

miB<k^!^ (A) (i^ -mi (I) 
[0 0 3 1 ] 
[-fb 1 0 ] 

HOCH2CH2\ /CH2CH2OH 

N-CH2CF2(OCF2CF2)p(OCF2)qOCF2CH2-N (I) 
HOCH2CH2 ^ ^ CH2CH2OH 



[0 0 3 2 ] 

ic^-fb-^ti (A) t±> ±m(T)wm\'m.h . ±^<^w^!jfBi^-€-*t-r*t-cH2 ch^ oh 

[0 0 3 3 ] 
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[0 0 3 4] 

ic^i--j|8:^ (II) — j|g:^ (VII) 

[0 0 3 5 ] 
[-fb 1 1 ] 

HOCH2-CF2O- (CF2CF20)a(CF20)b-CH20H ■ • • ( II ) 

HOCH2-CF2O- (CF2CF20)a(CF20)b-CF2-CH20H -• (III) 

HOCH2^H-CH20CH2-CF20-(CF2CF20)a(CF20)b-CF2-CH20CH2CHCH20H 
OH OH 

••• (IV) 



HOCH2-CF- (0CF2CF)a-0- {CF2)c-0-{CFCF2O)b-CF-CH2OH • • • ( V ) 

HOCH2-CF2CF2-0-(CF2CF2CF20)a-CF2CF2-CH20H - • ( VI ) 

HO-(CH2CH2-0),„-CH2-CF2-(OC2F4)a(OCF2)tf-0-CF2-CH2-(0-CH2CH2)rf-OH 

••• (VII) 



itLib<754"-e<i:^!^ (B) tLxit. m^<omi>^h. mis— (II) -e^^^it^ 

tfz. m^mKm\^^(^fi^^t^<^ (b) tLxti. (in) . -s^^ (iv) > - 
(VII) xu^^^'it^^iitrMx^^ . mi'. z.fihcr)<t^!i^^m\'>-f:zm^mi-y 

[0 0 3 7 ] 

^^^m^^^^'xii. mmmtLx. mm^t^^ (a) t^t^m (b) t^, M«ii:T'2 
. -fk-^!^ (A) <D^7^m^-^^±u^m^^m^^m^. mmm±^<7^ummKM-r^imt) 

^<7)it^m (A) tit^m (B) i: <^■^^*fl'^{i^ #lcEfiii:-C4 : 6'S:V^L6 : 
[0 0 3 8 ] 

:*:^^l^*3V^T{±. miS'fk-&t/ (A) (i. fii^i^^S^^-* (Mw) 2 0 0 0 ~ 7 0 0 



(10) 
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OX-^^. >5^oE«W^^« (Mw) (Mn) itX^^fi^^^&^Wl. 

-C^^o (Mw) ib^2 0 0 0^m<^m-^ii^^^'^^^<'^tfi&m^i}^^ 

;?)<7>-e$ft L<'&<. tTt. 7 0 0 0 'SrSA^ i:*6'r45i^'l« < 'fc'^ -7 X-r iJ'-^ a ><7) 

mie-^^ (I) -^U^n-^<]:^& (a) jc^sv^t. pisio'qii. ^ti^iM iiX±<D 

m^X^^i!}^. g'Tb-a-i^ (A) <7)MS^:^53'^S*^ $ftU<fi 2000-7000 <75fS 
[0 0 3 9 ] 

mie-fb^tl (B) ti. (Mw) 2000-7000 55^ 

oM«¥*ll^^* (Mw) /^¥:^^^1: (M n ) Jfc-C^ ^ tL;|> ^^«:9-tJ:^;6n . 2 liJ. 

5^ ^H?t t^B^ ^ M:M^ /N° - 7 n .-K <; i - X CD ±M S ^li x. ^ ^k-^t) ^> ^ ^ it 
[0 0 4 0 ] 

i^<bo?PMiil^#^B^-e^> :$:^^<7)f^ffl*i(figlc§iai^ 

-*^ifc>6-'-e^^o #iiM»¥:^55-^»^ 3 000~5000> 55-^^«^5-tS:J^ 1 . i J^T 

<Dii<DmrMx^ho E«¥i^^^^«56^2 0 0 omm<Dm^ii^H<i^*^^ <^tifii>m^ 

ii'H: < >9 i&^'^M:mMtfm^'^*^^'^^^t fix Lt ^ coxUt L < 'fcv^o m 
m-m.^ (II) T-g^tt;g,'fk'^t)t^i3V^T> a^cfca^b{±> ^Mfil\>k±<^mWLX^^ 
t!}\ M^t/<7)*S¥^55-^* (Mw) 55^ t< ii2 0 0 0 - 7 0 0 0 <?)ltHt-'5:^ 

tfc. (III) . -te^ (IV) > -A^^ (VII) -ca^tis-fb-^t/ti^v^x. m« 

¥:^^^S (Mw) . (Mw) (Mn) ifc-e^$tL2>^^ 

*:S't^K<7>$f * tv^f£H{±miB— (II) <Dit^mtmm.t-r:h^t-^^X^i,o ttz. 

(III) , (IV) . (VII) xm^f^^'ft-^^K^^^X. a-RZ/hii^ 

fi^'fil]ik±<nM^x^^-^^. m'(t^'^<Dm*^i^»^* (Mw) ^mt\^<ii2 0 0 0 
- 7 0 0 0<7>^fflfc'^^ J: d l-^S^S? tL-g,o 
'iis^ 5ls:^BJlc*3V^T. miS*»¥:^^^^« (Mw) io J: l>'^¥:^^^« (Mn) (i, 
^ 3 > n-7 h ^5^7 7 - (GPC) mKJ:y}. ^fh^fi%-=f-m(om^£^ 

u v~ ^ ^m^wm^tx^xm&^intziux^^o 

[0 0 4 1 ] 

«?gt^i3V^T> it^m (A) *3 =!: O^Mk-^i^ (B) (T^^S-^S^Jflr (m*¥:^^a'^»^^ 
[0 0 4 2 ] 

^ #tt^iD^J > M k. - 7 ;p :t n >; - 7" jv^P^^I'J (T^^-fb^^ij^Sril f . 'ii^^ 
j£;CTM-&5t$-*^^^:5i^'^§^o ttlB<2^^0'f1fico?^^)t3^J t L-CI±> ■^J^ :7 ;^:4- 
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[0 0 4 3 ] 

^7.i^T^ox. mmmmm^^. mj^<D<\:^m (a) ^^ttmmmt. mm(o^t^m (b 
mt^mmm^. m<Di\L^m (a) ^^t^mi^nt. nm^Dit^m (b) ^^ttmi^nt 

[0 0 4 4] 

y:^-),^^ T^^V^m. f^£^i:-(Ofi&m:^&$-fflv^^ii:7&^'-e§^o tfz 

, if.^m\z^\,>x. mmM^^MK^n.mm^^tzmm^m^^>x. mmm^^m-t^^^ 
n^oTt±, m'^n*^WM\zmm-thm^^zii\^^xm^'Mm^m^^h^tf)^x^ho m 

;H±i&^^'- M^JKyertre1)XF^> SMttMHFE? 1 0 0 =Srv§^ t UTffl i: ^ it 

■^m (A) hit^m (B) <Dw^^^m\z5^^mm'^^fzmw.^'^h^tt^x%. m\zu 

[0 0 4 5] 

i^^m\z^\,^x\t. mifm(Dm.w^t. o. 5~i. s nmo^aws #tco. 
7-1. b x).m(ommi)'^WMx^ho ^<^WMii^Q. ^ nm^mx\t. mi%m(Dmm^'^^ 

[0 0 4 6 ] 

;*:^?gtc*3v^T{±> m^mtmm.mu'^^^'m.-rhn^ {mmws.^^) o. 8 5 

[ X P S , CX-ray photoelectron spectroscopy)] M'm.^ Hh 

mm ^(D^LtX^^o XPS <^Tl05e^:*55^ h Um^M.^ p Ccoverage ratio /? )$r#m-r 

;g,^#K)'^ft#5!ka:^-&t LT{±> H:$:#fFll3 4 4 9 6 3 7 (i^H^W^^ 6 

0 9 9, 9 8 i^0jffl«:^t^iB«$tL;i.fmM:&&'£'fiJffl-e|;-2>o :^^m<r>m%r^ 

±.Kit^m (A) B.o'vt Ttti'fk'^fe (B) ^^t^mmni}^^^^z^M\.tzWi^mx:^^> 
t\^tzt^Kyi m.ytm'f-^ytm Kxy)mm^fi^. mmut^^mm ^■^^o. s5^:k±tts: 

hmi%mx^h(omTMx^^o 
[0 0 4 7] 

Sifc*«-e#^c75-e> :i^^mizk<:>xWMx^ho m^MM.^t LXiii o o~i 8 ot; 

1 8 o'c^®A-s> t , mmnii^^.6m-th^^'b^^^^xut\.<-^£^^o ttz. ^Mmn^ 
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[0 0 4 8] 

■^m (A) ^<k-^ti (B) <DM^t^&t<Dmm^^t^M< . ^^m^n-r^mmm<Diim 

[0 0 4 9] 

tfz. ^m^uM<^^i^:fomtLx\i. T.^'^y^^yi^m^^-^xmm^fit^jK^^ 
ummx^-DXi,. -/^x-^cwDmKx^x^m^^fzRm^ummx^^xiitrMi^ 

mM'itRMi^w.m t-r& Ki^^>xit. Rm^^Mm -^m^n-r ^ 

m-:^Win.-m (HFS-S) xmmLfzt^K. 3JE^%~ 2 

':KM-r^^M<0'^^*X3 10.^%- 1 6W.'f-%x$>&:Lt^mt t 



[0 0 5 0] 

2|s:^0^lci3V^-Cti. ^'K<7?i^ffi5ffl-${iRma x;6^6 nmiii.T> Ra>6^0. 6nmiilT 
X^&^tmi-tL\^^c :i<r)J:^^j:^m^j:^m^^<yXit. m^^y F<^#-±»=Srl 2 n 

^5{)S> :*:%Bj-e(i> mmm<7:)^m*mmx^&(7)X!WKiki-Mx:^^o ^ci-cv^-^r 

ma xS-O^RatiJ IS B 0 6 0 I (DM^^^-^ < ii(DX^^o 
[0 0 5 1 ] 

:i^^mi^i^^^xii. m'mmimi'mmi^£ < . mmim-^^mmmmx^'^xiiX\^^L 
. mumM-jj^mm'\±mx^^xiiX^^o c o p tmm.'Bmx^tni. mumtitmn^ 

ai:tj^#^ :it-/)^x^^(7)XiTMx$}=bo 

:it-/}^x^. tfz. mTMst^mt(DmKzy-h^m^mn^^tiiX^^o-wi§iTmm 

tUTJi. C re> ^^vMiC rMo^ CrW. CrV. CrT i ^^B^j: t't'^ifhfl 
. F^i: LT{i. N i A 1 -^A 1 R u-^^S'S: i:'**^tf ^ti-^-o 

;$^^^{±s L\jL:)o^mm%r^:^^i^^Mm-r^<D^mMx^^^K ^HKmh-f. c 

[0 0 5 2 ] 

j^is. m^r'-f Xi^<7)'f4tg(i^ i.:irK^'r-^m-i^tz-/}^^xum\.tzo 

( 1 ) ^H^^J#*tti«l^ 



(13) 



JP 2004-25311fl A 2004.9.9 



[0 0 5 3 ] 

(2) LULiSfM^S*^ 

LUL^^{±. 5 4 0 0 r pm-eiilfei-^ 2. 5 ^ y^MCG 5 mmMm^r^ 
Wit. 2 nm<Dmn^y VKX^^^o m^^y h^<D7.y^ ^~{4NP AB;^ 

(negative pressure air bearing surface slider) "C^ »9 ^ S^^^JiGMR 
mm^iS.^^^^'f--^^^o v'-;vKfl5J4N i F e^^-^^h^^o m%r^:^^'S:^<Dm 

T-{4. LULia^5&«6 0:;?lElS-jEx.Sl::{4. Mte 1 0 #^JK<7)'(^ffl*St2.^ t $ tt^o 
[0 0 5 4 ] 

(3) T.v'^ i^^y^yUM. 

^^m^^i^'^^T St. V^-y F <7)#±##^^'^^M'^ 'S: 2. <75X% iJ'* -f F^ y F 

h^^h-h^-^^^o i<7>-77'f>^X'fi^v'a >'S*^<^'^1#^(i 9 0 %JiJ.±-e^tLWt LV> 
t^tlSo 9 0 %*?l!l<7)j^^. iJit#^ t »9)i^*<aTL-C^m=rj;J. h:*>'±#L. ttz. HDD 

[0 0 5 5 ] 

(4) um^mM^ 

CX-ray photoelectron spectroscopy)] J: ^9 ilO^ b/to ft^^S-^ i: 

LT{4> H:$:#W^I|3 4 4 9 6 3 7 {4*S#^^ 6 , 0 9 9. 9 8 1 -^TO* 
J::|Bfc$ tt:5>^TO^^/? (coverage ratio /?) <75im^!kM:^ffi^$^ffl L/Co 
[0 0 5 6] 

1 

[0 0 5 7 ] 

x/i)^4. 8nm, Ra5{)«0. 4 3 n m ic^M® ^ tiTv^ ;i>o S ^M^Ji 6 5 mm 
^)¥:?{4 0. 6 3 5 mm02. 5 ^ffi^-T-^ >^ ffl 7 S o 

F^ 2 {4. N i : 5 0 A 1 : 5 0 ^>'V%;d^^'^S N i A 1 -^#1?* "9 > 

<7)|^)¥t4 3 0 nm-e*&o 

TSfe® 3 {4> C r ISO , M o : 2 0 C r M o -^^-C^b . -€-<^ 

M)¥t4 8 nm-C^So 

«'tt^4 54. C 0 : 6 2*;v%. C r : 2 o*;v%. P t : 1 2't;v%. b : 6'^;w% 

/i^fj'SrSC o P t^-^^-e^jt^, ^<7?II)?t4 1 5 nm-e$);S)o 
'f^m^5{4> 7lc^'fl:R^)5-f>'5ri9. -?-<7)m)?l4 5 n m-e*:g>o 



(14) 



3P 2004-253110 A 2004.9.9 



mmm&ii. ^ (I) -ca$tL;s,<b'^!^ (A) t. ^ (II) x-m^fi^^t^m (B) ^ 

[0 0 5 8 ] 
[0 0 5 9] 

^iSll^JSmisfeicJ; "9, M«^:^^T-«*^'3 0 0 0 , ^i-'^ms^Wim.i)^ l . 0 8 1^^9- 
^^-ftffiMLTt^ (I) -r^T^^id^it^m (A) ^-^tfilrt3^Ji:. ® igg^ttm&t:: i > M 
i^i^^a-^S^^s 3 0 0 0^ 53'^*S'tJcJS56>'l . 0 ei^i^S-^a^bT^:^ (II) T'^$tL& 
-fk-^!^ (B) ^-^tfPit^Ji: M»Jt-ei : 1 d t-^i'^t;tii'a-p)^^J^Pi& 

0. 0 2 w t %<0«J^"e^tS:'y#^^$-^^c-^?^*PS&L7to CK^Jvgy^'Sr^:^^?^^: L> -^M^ 

^MLfco m.%r^ i o ^^^^s^^^i^i-ei 3 o-c-eg o^a-MMS^tfv^ 

.:i^^mn<^2. b 4 y^Um^r'^ \ o^i'^^Ltzo icT^a^-T-f x^lcov^Ttt 
[0 0 6 0 ] 

*ifi«^J 2 ~ 5 i3 J: Xf&.m.^\ 1 , 2 

1 ic*3v^T> ^ (I) -^^^^fi^it^m (A) (II) x-T^'^^^it^m ( 

B) t^. S«Jt-C4 : 6 (*ife^J2) .2:8 (*ifi^J3) .6:4 (*M^?IJ4) > 8 
: 2 (*ifef^j5) a:'^;!) J: 0 t'ii-^b7t?^1?t^J> (II) <Dit^m<^^<r>mmn ( 

iki^t?!!!) . ^ (I) <DiY.^m<r>^<Dm^n (jtit^^^2) ^m\i^ti)ik^\t. ^mnitn 

[0 0 6 1 ] 
[0 0 6 2] 



(15) 



3P 2004-253110 A 2004.9.9 



1^1] 



A 
m 

'^ 

■Cs 
V 

Ih 

K 
V 

Ih 




m 

V 

Ih 

K 
V 

l^ 


-J 

4* 
A 
m 

•Cn 
V 

Ih 

K 
V 


-J 

A 
m 

V 
Ih 

K 
V 

FN 


A 
m 

'^ 

V 

«h 

K 
V 
in 

FN 


A 
m 

V 

«h 
K 
V 

Ih 


A 
in 

-CN 

V 

»h 
K 
V 
•h 

PN 


«^ 

IfN 

<s 




O 
O 


o 
o 


o 
o 


o 
o 


o 
o 


o 

CM 


s? 
o 


SI 

m 

_l 


IS 

m 

< 








& 


a? 


ts 

<^ u- 


m 

H 

r\ 
Ih 

< 


IS 

m 

K 

V 

1h 


a? 




i* 


& 




■?t 


lf*V 

•CN 
IL. 
-> 
< 


(Hi 

<< 


iS 

m 

o 

00 


m 
m 

o 

CD 


r< 

{H 
o 


m 

[Hi 
o 

00 


m 

o 

CO 


M 

o 


& 

P 

m 

o 

CO 


ti 
11 


i- 

> 


in 

00 


s 


o> 


m 

CO 


o 

CD 


in 
in 




£0 


T— 


CO 


00 

csi 




CN 
CO 


o 


o 




m 

OTv 


m 


CO 


m 

rw 


in 

m 

nil/ 




CM 



(16) 



JP 2004-253110 A 2004.9.9 



[0 0 6 3 ] 

ci*LHML> St (11) (Dit^m (B) <7)^^m\^^tzmt^m^^^^^^y'^ (itie 
r-f 3 ^^^'b^^-rso ttz. ^ (I) (Dit^m (A) <7),^».^fflv^7ti^ijt®'^^-r 

[0 0 6 4 ] 

*J4fn] 6-1 0 *3 J: TOti^fn) 3 . 4 

6-1 0 ^ J: VitmM 3. 4 is t:(i> i^a© 5 'g-7lc^<kM<k;^^^^^ t b 

m^nvr sm^%t\^fzo 7Km^^*<^mmiiyi^m'^:)oWLn,-m (hfs&) kx^). m. 

i^m&<^mmt X ij^Ttm^^^S-^fc-ffi ( X P S H J: <9 o o 
[0 0 6 5] 

[0 0 6 5 ] 

6 l:iov^T(±> ^t-^m (A) i: LT^ife^J 1 tl^^t^^ (I) "CS^ tL^S.^fk-^!^ 

(B) t LT^ife^ni 1 -efflwc^ (ii) ■vm^f^^<t'^^<^'(^^i^. ^ ( 

III) -e^$*t?>'fl:-^ii;^fflv>;t:o 
>5:i3. ^k-^!^ (A) Jc[ICLT{i. *t$&:^-&> (fii^iD^S-^^i^ 

^^«55-M) ^^mmi twimtL. it^m (b) tcMLT{±. 

1 tmUt m*¥*^:9-^«{i4 0 0 0 , ^^m5^Wi.mtl. 1 t L;to Tllit^6<om 
)¥{± 1 nmfc U/co 
[0 0 6 7 ] 

^k-^!^ (A) (B) (M«Jt^) 'gr^2 ic^-r J: ^ irtt^^^k^-^SCi ticj: 

19 *i<B«^J 6 ~ 1 0 is i O'Jt^^J 3 , 4 <^«^f''f >^ iJ' «:M^t L> lRl^<^titgMS«^:^fe 

K<r)#±«{i 1 0 nm t L^Co t;t> 7 7 -f x -f iJ' >- a s ^ -f K'n -^^ K 

(7)^^±»t±5. bnmtX^tZo 
[0 0 6 8] 



3P 2004-253110 A 2004.9.9 



[^21 



QBfl 

m 
^> 

V 

«h 

K 
V 

Ih 
h 




-> 

m 

V 

Ih 

K 
V 

Ih 


-J 

A 
m 

V 

Ih 

K 
V 

Ih 
hi 


-3 

■» 

A 
m 

V 
Ih 

K 
V 
Ih 

hi 


A 
m 

-^ 

V 

Ih 

K 
V 

Ih 

hi 


A 
m 
'A 

V 

Ih 
K 
V 

Ih 
hi 


A 
m 

V 

Ih 

K 
V 

Ih 
hi 


r1 

T\ 
Ih 




o 


o 
o 


§ 

o 


i 


o 


g 

CM 


o 
in 




IS 

m 
-J- 

< 












1 

^ 


$g 
rj 

^ 
Ih 

< 




m. 

K 

V 

IK 














m 

Pi 
ir\ 

IL 
< 




tm 
«< 


o 

CD 


[el 

1^ 
o 

CD 


la 

o 

00 


[°i 

o 
a> 


(Bl 

O 
CO 


-ftl 

l£l 

O 
CO 


IS 
o 

CO 


IS 


CO 

CO 

o 


<o 
CO 

o 


r«- 
oo 
o 


CO 

oo 
o 


ir> 

CO 

o 


CO 

o 


r- 
O 


m 
















IS 




oo 


oo 


CO 
09 


a? 
r- 


CO 


a? 


a> 


m 


















i 

Aa 

< 


S 




<o 

'if 


00 




CM 

do 


T— 

6 


O 


An 




















nil/ 


fVal/ 


00 


0) 

0K 


O 

i 

m 


CO 


m 



10 



30 



50 



3P 2004-253110 A 2004.9.9 



1 1 ~ 1 5 ^ ct V^itmM 5 , 6 
[0 0 6 9 ] 

i^W® 6 l^ov^Tfi, ^t^!^ (A) LT^^fiJl (I) "eg^ tLi^-ft-g-!^ 

^m^^. it^m (B) t LT*jfe«aJi-efflv^;t^ (II) t^^^fi^it^m<oi^^K. ^ ( 
IV) -e^? tL^-fk-^i^^fflvvco 

'iis. 'fk-^ti (A) UMLTfi. ;|fS&:^-ffi^ (m«^:^:9'T-*> 

«^ 35-^*^tSc^) ^^m^n kmut\^. it^m (b) iciiilt{±. 

Itmnt Sa¥:^:9'^»l±5 0 0 0 > ^^-^S^S-tfcJltti 1 . 1 tl^tzo ^H^fJl 6 

1 nm t X^tzo 
[0 0 7 0] 

-fb-^!^ (A) Mk-^i^ (B) (a»Jt^) *g3H^-rJ:dt^ffi>^if'fb?-ii:i>ii:lcJ: 

K<7>#±«{j: 1 0 nmi: b^co ttz. y ^ ^ ^ a ym.m^^ifi> ^ ^ ^ y 
K<7)-;?±»{± 5 . SnmtbTto 
[0 0 7 1 ] 



JP 2004-253110 A 2004.9.9 



A 
m 

V 

Ih 
K 
V 
Ih 
r\ 




_> 
■fc* 

rn 

V 

rh 
K 
V 
Ih 

r\ 


_) 
■t* 

m 

*^ 

V 
Ih 

K 
V 

Ih 
h^ 


-t* 
A 
fn 

V 

Ih 

K 
V 

Ih 
h^ 


_j 

•{# 
A 
m 

-C^ 
V 
Ih 

K 
V 
Ih 

h^ 


*« 

A 

Iff 

V 

Ih 

K 
V 
Ih 
FN 


n 
Ih 


^ 
Ih 

-Cn 


» 


g 

o 


g 

o 


g 

o 


g 

o 


g 
o 


i 


1 


m 

-J 

3 


m 

ZJL 

T\ 

/ 
S 




a? 






HK 


H 

Ih 

?v 


IS 

rf 

Ih 

<N 

^ 
< 


fie 

K 

V 

Ih 






Si 
UK 




ft 
{£( 


IS 

rl 

j\ 
Ih 

•Cn 

5N 

< 


IS 

ri 

A 
?\ 

Ih 

<N 
ti- 

?\ 

< 


(si 


[5l 
R 
o 
o> 


(21 
o 

0) 


<< 

[5l 

o 

00 


IS 
o 

O) 


m 

o 

00 


m 

o 


[3 

o 

CO 


n 

ffl 


^ 

i 


o 


to 
o> 
o 


CO 

cn 
o 


o 


o 
o 


CO 

oo 
o 


o> 
r- 

o 


# 

A 


o 


o 


a? 
cn 

CO 




CO 

o> 


a? 

CO 


cn 
cn 


is «!■ 

^ dRHl 

«^ 

40 
A3 


T— 

y— 




00 

Csj 


CO 


CM 
00 


6 


O 
r- 


CO 

fie 


T— 

r- 


CM 

T- 

«< 


CO 




in 


lO 





10 



20 



30 



50 



C20) 



3P 2004-253130 A 2004.9.9 



1 6 ~ 2 0 *3 J; 7 , 8 

1 6 ~ 2 0 ^5 i VitmW 7 , 8 *3 v>-C ti> -K:^© 5 "k^mm e ~ l O is <t iy'Jt 
[0 0 7 2 ] 

THit® 6 (^ov>T{i, 'fk-^tl (A) i: LT^ifc^aJl i:[W|;tJ|tc^ (I) T^m^H^'it^^ 

^m^^. it-^m (B) t LT*ife«^ 1 -efflv^fc^ (II) 'C^^fL^it^m<r)^^\z^ ^ ( 
VII) -^W^ii^it^^^^^^fzo 

it^m (A) IcMLTti. ^^ar^S-J^P (mfi¥^^^*^ ^¥:^^5'^=- 

:9>^-a^icjS) **ifef^J 1 tiwutt L> ^b-^i^ (B) tcucLTji. m^:^mt^mm 

1 i: L> m«¥*^55'^*f4 3 0 0 0 ^ :9'^*^tS:JK{^ 1 . 0 5 i: \^tZo mmm 6 

il)¥l± 1 nmi: tTto 
[0 0 7 3 1 

'fk-^!^ (A) •.it'km (B) (E«Jt^) «rS4lc^-r J: -9 l-tt'^^^t^-i^^-tjcj: 

1 6 ~ 2 0 is J: Wis^^J 7 > %<Dm%r^ 7.i7^^^^\^. [^it<7>tetgfF«^^:^ 

F<^#±*{i 1 0 n mi: L/vTo "7 9 -r 'f ^ -> a :^l«®|l-*!>t^ 

K<^#±«{±5. SnmfcLTto 
[0 0 7 4 ] 



m 

.^ 

V 

Ih 
K 
V 
in 




_> 

m 

V 

Ih 
K 
V 

Ih 

FN 


rn 
<\ 

V 

»h 
K 
V 
Ih 

r» 


'A 

V 
Ih 

K 
V 

Ih 


t* 

A 
rn 

V 

th 

K 
V 

Ih 
pi 


_) 
•» 

rn 
^> 
C\ 

V 

Ih 
K 
V 

Ih 
hi 


m 

V 

ih 

K 
V 

Ih 


#1 

n 

-> 
Ih 
■(> 


# 
40 


o 

CD 


o 


o 
o 


o 


o 


CO 


o 




IS 

^ 
✓ 
< 




m 


& 


a; 
m 


tin 
UK 


1 ij: 

< 


d 

^ 
Ih 

■»/ 

< 


is 
-1 

3 


IB 

m 

K 
11^ 






i& 








!S 

r1 

<N 
r\ 

Ih 
<v 

^ 
< 


m 


m 

(Hi 

o 
o> 


[°I 

o 

O) 


m 
w 

o 

00 


m 

o 


(§1 
o 

00 


(m 

o 

CO 


« 

(3 
o 

CO 


<aa 
fil- 
ls! 
% 

m 


CSI 
<T> 


csi 
o 


CM 

o> 


a> 
o 


o 
o> 
o 


OJ 

oo 
o 


o 




oo 

GO 


CO 

oo 


CO 
00 


oo 


o> 




CD 


A] 


r— 


to 

^' 


00 
CSJ 




CNJ 

00 


T- 

6 


O 


<t 
1^ 


CO 

i 


m 
m 
m 


00 

m 




o 
eg 

m 


ii 


00 



3P 2004-25311.0 A 2004.9.9 



10 



20 



30 



40 



C22) 



DP 2004-253110 A 2004.9.9 



[0 0 7 5 ] 

[0 0 7 6 ] 
[0 0 7 7 ] 

1 0 m^r^ 

1 S=K 

2 

3 TSfeg 

4 at*® 
5 

6 i^lit^ 



[mi] 



(23) 



JP 2004-253110 A 2004.9.9 



(51) Int. CI.' 

G 1 1 B 5/64 

G 1 1 B 5/72 

G 1 1 B 5/84 

// CI 0 N 20:04 

C 1 0 N 40:18 



F I f*— vn— K (#*) 

G 1 1 B 5/64 
G 1 1 B 5/72 
G 1 1 B 5/84 B 

C 1 0 N 20:04 

C 1 0 N 40:18 



[MViM] mi 



